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(57)Abstract: 

PURPOSE: To prevent a plurality of core members from being turned 
and shifted in a rotor, for a synchronous motor, which is formed in 
such a way that a plurality of permanent magnets and the plurality of <«> 
core members are arranged and installed alternately at the 
circumference of a shaft. 

CONSTITUTION: A rotor 10 is provided with six permanent magnets 
14 which are arranged at nearly equal intervals at the circumference 
of a shaft 12 and with six core members 16 which are arranged and 
installed between the individual permanent magnets 14 and by which 
magnetic poles are formed respectively. A through hole 22 which is fb) 
passed and formed rectlinearly in the axial direction is provided nearly 
in the center of each core member 16. The through hole 22 is 
provided with a bow- shaped cross section formed by cutting off a part 
of a circule in a face at right angles to the shaft. A rod member 24 
provided with a bow-shaped cross section which is nearly the same as the cross-sectional shape of each 
through hole 22 is inserted into, and passed through, each through hole. The roll member 24 protrudes 
from both edges in the axial direction of each core member 16, and it is fixed to end plates 26 which have 
been arranged so as to be brought into close contact at both ends in the axial direction of the permanent 
magnets 14 and the core members 16. The individual end plates 26 are fixed to the shaft 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more permanent magnets which are arranged around a revolving shaft at abbreviation regular 
intervals, and are magnetized to a hoop direction, Two or more core members in which each of this permanent magnet 
is pinched to a hoop direction, it is arranged in the perimeter of this revolving shaft, and each forms a magnetic pole, In 
Rota of the synchronous motor possessing two or more rod members which are arranged to the shaft-orientations ends 
of this permanent magnet and this core member, penetrate the end plate of the couple fixed to this revolving shaft, and 
each of this core member to shaft orientations, and are fixed to this end plate at both ends In the field where a shaft and 
said rod member cross at right angles, it has a noncircular section. Said core member Rota of the synchronous motor 
characterized by having the breakthrough which has the cross-section configuration of this rod member, and the 
noncircular section of abbreviation identitas in the field which intersects perpendicularly with a shaft, and is prolonged 
to shaft orientations, and inserting this rod member in this breakthrough. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to Rota of a synchronous motor. 
[0002] 

[Description of the Prior Art] In the synchronous motor of a permanent magnet field, Rota which comes by turns to 
arrange in the perimeter of a revolving shaft two or more core members in which each forms a magnetic pole between 
two or more permanent magnets magnetized to a hoop direction and these permanent magnets is known. In this 
conventional kind of Rota, generally, close pinching of each permanent magnet is carried out on the side face of each 
core member which adjoins on that side face, and positioning and fixed support are carried out by the outside stop 
section and the inside stop section which protruded on the side face in the radial periphery section and the inner 
circumference section of each core member radial. On the other hand, each core member equips an abbreviation core 
with the breakthrough prolonged to shaft orientations, and a rod member is inserted in each breakthrough. In the shaft- 
orientations ends side of a permanent magnet and a core member, close arrangement of the disc-like end plate is 
carried out, respectively, and each end plate is fixed to a revolving shaft. Opening is prepared in the location adjusted 
in each end plate at the breakthrough of each core member, and the both ends of the rod member which projects 
slightly from the shaft-orientations ends side of a core member penetrate opening of each end plate, and are fixed to 
each end plate. Thus, two or more permanent magnet and two or more core members are supported fixed within the 
Rota structure to external force, such as a centrifugal force. 
[0003] 

[Problem(s) to be Solved by the Invention] In above-mentioned Rota, positioning and support of a permanent magnet 
and a core member are gained by immobilization with the rod member and end plate which penetrate a core member, 
and immobilization with an end plate and a revolving shaft. However, generally, if a minute clearance is formed 
between the side face of a permanent magnet, the side face of a core member, the outside stop section, and the inside 
stop section of the dimension error at the time of shaping of a permanent magnet and a core member, since it consists 
of the round bar with which a rod member has a circular cross section, a core member rotates focusing on a rod 
member, and exact positioning may not be obtained [ that positive support of a permanent magnet is no longer gained, 
and ] according to it. In order to reduce the cogging torque of a motor, such nonconformity especially superposes core 
**** which comes to combine a permanent magnet and a core member with predetermined arrangement to shaft 
orientations, and becomes remarkable in Rota which has the skew structure which only the predetermined include 
angle rotated each core **** relatively, and was fixed. In Rota of skew structure, generally, since the breakthrough of a 
rod member shifts from the core of a core member and is formed, a couple arises by the gap with the supporting point 
of a core member, and a center of gravity. 

[0004] The above-mentioned nonconformity can be prevented to some extent by making Rota carry out impregnation 
of the impregnant after the assembly of Rota, and filling a minute clearance. However, by this approach, revolution 
deviation of the core member in front of the impregnation process in assembled Rota cannot be prevented. Moreover, 
when impregnation is inadequate, a core member may rotate according to external force exerted on a core member to 
the method of the outside of radial at the time of magnetization of a permanent magnet, and the actuation after motor 
inclusion, such as magnetic-attraction force and a centrifugal force. Thus, when a core member produces revolution 
deviation, the opening distance between stators changes and there is a fear of having an adverse effect on the actuation 
precision of a motor. 

[0005] In Rota of the synchronous motor which comes to arrange two or more permanent magnets and two or more 
core members in the perimeter of a revolving shaft to a hoop direction by turns, the object of this invention can fix and 
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position a permanent magnet and a core member certainly, without requiring a strict shaping precision, and is to offer 

Rota which can improve the engine performance and dependability of a motor. 

[0006] 

[Means for Solving the Problem] Two or more permanent magnets which this invention is arranged around a revolving 
shaft at abbreviation regular intervals, and are magnetized to a hoop direction in order to attain the above-mentioned 
object, Two or more core members in which each of a permanent magnet is pinched to a hoop direction, it is arranged 
in the perimeter of a revolving shaft, and each forms a magnetic pole, In Rota of the synchronous motor possessing two 
or more rod members which are arranged to the shaft-orientations ends of a permanent magnet and a core member, 
penetrate the end plate of the couple fixed to a revolving shaft, and each of a core member to shaft orientations, and are 
fixed to an end plate at both ends In the field where a shaft and a rod member cross at right angles, it has a noncircular 
section. A core member It has the breakthrough which has the cross-section configuration of a rod member, and the 
noncircular section of abbreviation identitas in the field which intersects perpendicularly with a shaft, and is prolonged 
to shaft orientations, and Rota of the synchronous motor characterized by inserting a rod member in this breakthrough 
is offered. 
[0007] 

[Function] Relative revolution actuation of the core member centering on a rod member is prevented by the mutual 
engagement to the breakthrough which has a noncircular section in the field which intersects perpendicularly with a 
shaft, and a rod member. Therefore, when an end plate carries out fixed support of the rod member, a core member is 
mechanically stopped to revolution deviation in Rota. Even when a clearance is between the adjoining permanent 
magnets and core members by that cause, it stops arising and the revolution of the core member centering on a rod 
member can hold a permanent magnet and a core member in a predetermined location. 
[0008] 

[Example] Hereafter, based on the suitable example shown in the accompanying drawing, this invention is further 
explained to a detail. When a drawing is referred to, drawing 1 shows Rota 10 of the synchronous motor by the 1st 
example of this invention. Rota 10 is arranged around a revolving shaft 12 and a revolving shaft 12 at abbreviation 
regular intervals, it pinches each of the permanent magnet 14 of plurality (drawing six pieces) magnetized in 
alternation to a hoop direction, and a permanent magnet 14 to a hoop direction, is arranged in the perimeter of a 
revolving shaft 12, and is equipped with the core member 16 of plurality (drawing six pieces) in which each forms a 
magnetic pole. A permanent magnet 14 has an abbreviation rectangular parallelepiped configuration, and close 
pinching is carried out on the side face of each of that core member 16 that adjoins in respect of the pair opposite side. 
The outside stop section 18 which projects to a hoop direction in the periphery section, and the inside stop section 20 
which projects to a hoop direction in the inner circumference section are formed in the both-sides side of the core 
member 16. Therefore, each permanent magnet 14 is positioned by the outside stop section 18 and the inside stop 
section 20 of the core member 16 radial, and resists a centrifugal force and the magnetic-attraction force, and is 
stopped. 

[0009] Each core member 16 equips the shape of a straight line with the breakthrough 22 by which penetration 
formation was carried out in the shaft orientations of an axis, i.e., the direction of a revolving shaft 12, in the 
abbreviation core. A breakthrough 22 has the ogival section which comes to excise a part of circle in the field which 
intersects perpendicularly with the axis of a revolving shaft 12, as shown in drawing 1 (b). The rod member 24 which 
has the ogival section of the cross-section configuration and abbreviation identitas in the field which intersects 
perpendicularly with an axis is inserted in each breakthrough 22. The rod member 24 has the die length which projects 
slightly from the shaft-orientations ends side of the core member 16. In the shaft-orientations ends side of a permanent 
magnet 14 and the core member 16, close arrangement of the disc-like end plate 26 of a couple is carried out. The 
opening 28 which has the cross-section configuration of a breakthrough 22 and the ogival section of abbreviation 
identitas in the field which intersects perpendicularly with the axis of a revolving shaft 12 in the location adjusted in 
the breakthrough 22 of the core member 16 is formed in each end plate 26. At the ends which project from the shaft- 
orientations ends side of the core member 16, each rod member 24 penetrates the opening 28 of each end plate 26, and 
is fixed to each end plate 26 by the fixed means which is not illustrated. Each end plate 26 is fixed to a revolving shaft 
12 by eye a thermal insert, adhesion, etc. 

[0010] In order that the core member 16 which forms the magnetic pole of Rota 10 may control iron loss, a laminating 
and being formed mutually unitedly are desirable in the sheet metal core piece of a large number which consist of 
magnetic materials, such as silicon steel. At this time, generally, since a sheet metal core piece is pierced from a 
magnetic sheet metal ingredient and formed of processing, it can also form the breakthrough 22 of the above non-round 
shapes easily. 
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[001 1] Thus, in Rota 10, since the cross-section configuration of a breakthrough 22 and the rod member 24 was made 
into the segment of a non-round shape, in any cases, rotation of the core member 16 centering on the rod member 24 is 
prevented by fixing the rod member 24 to an end plate 26. Therefore, even when a clearance is formed of the 
dimension error at the time of shaping between the outside stop section 18 of a permanent magnet 14 and the core 
member 16, and the inside stop section 20 at the time of the assembly of Rota 10, it is not concerned with the existence 
of an impregnant but fixed support of the core member 16 is carried out by it in a predetermined location. 
Consequently, even if external force, such as magnetic-attraction force and a centrifugal force, is added at the time of 
magnetization of a permanent magnet 14, and the actuation after motor inclusion, the revolution deviation of the core 
member 16 is not produced. In addition, positioning and fixed maintenance of a permanent magnet 14 are secured by 
performing impregnation processing to the above-mentioned structure as usual. 

[0012] Drawing 2 shows Rota 30 by the 2nd example of this invention. Rota 30 has the skew structure on which it 
rotated relatively and only the predetermined include angle superposed two core **** 36 which come to combine two 
or more permanent magnets 32 and two or more core members 34 with predetermined mutual arrangement to shaft 
orientations. The breakthrough 38 prepared in each core member 34 of core **** 36 has a core on the radius line 
which deviated only the include angle alpha from the radial center line in the same direction, as shown in drawing 2 
(b). The skew structure of drawing 2 (a) is acquired by the deviation direction of an include angle alpha superposing on 
shaft orientations in the condition that, as for the configuration of drawing 2 (b), and drawing 2 (b), the condition 
which turned two core **** 36 over mutually, i.e., the end-face configuration where it saw from the same, presents the 
configuration of hard flow here, and inserting the common rod member 40 in the breakthrough 38 of the core member 
34 of both core **** 36. In order to assist support of the rod member 40 which tends to become a long picture, the disk 
member 42 equipped with opening (not shown) which inserts in the rod member 40 is made to intervene between both 
core **** 36. Moreover, close arrangement of the end plate 44 of the thing in Rota 10 of drawing 1 and an 
abbreviation same configuration is carried out at the shaft-orientations outside end face of both core **** 36, 
respectively. The cross-section configuration of a breakthrough 38, the rod member 40, and the opening 46 of an end 
plate 44 is a segment like the example of drawing 1 in the field which intersects perpendicularly with the axis of a 
revolving shaft 12. Although the core member 34 is the configuration which is easy to wear a couple as mentioned 
above according to Rota 30, the revolution of the core member 34 centering on the rod member 40 is prevented by 
mutual engagement of the breakthrough 38 which has a noncircular section, the rod member 40, and opening 46. 
[0013] Drawing 3 shows Rota 48 by the 3rd example of this invention. Rota 48 has the same skew structure as Rota 30 
of drawing 2 . The breakthrough 54 which has a forward hexagon cross section in the field which intersects 
perpendicularly with the axis of a revolving shaft 12 in the location which deviated only the predetermined include 
angle beta from the core like the breakthrough 38 in Rota 30 is formed in the core member 52 of one core **** 50 of 
Rota 48. The rod member 60 to which the opening 58 which has the hexagon cross section of the cross-section 
configuration of a breakthrough 54 and abbreviation identitas has the hexagon cross section of those cross-section 
configurations and abbreviation identitases in those breakthroughs 54 and openings 58 by adjustment arrangement is 
inserted also in the end plate 56 of a couple. Also in Rota 48, the revolution of the core member 52 centering on the rod 
member 60 is prevented by fixing the rod member 60 to the opening 58 of an end plate 56. 
[0014] It cannot be overemphasized that this invention can offer the various modifications other than each above- 
mentioned example. Especially the breakthrough of a core member and the cross-section configuration of a rod 
member are not limited to the configuration of the above-mentioned example, and various configurations except 
circular are possible for them. However, it is advantageous to use the rectangular-head rod marketed under JIS and 
hexagonal bars as a rod member from a viewpoint of ingredient cost. Moreover, opening of an end plate may not have 
the cross-section configuration and abbreviation same cross section of a breakthrough like the above-mentioned 
example, and a rod member, and may not have the opening itself further. In that case, it is what has only to be able to 
fix a rod member to an end plate with a well-known fixed means. 
[0015] 

[Effect of the Invention] Since this invention made un-circular each of cross-section configurations of a rod member, 
and cross-section configurations of the breakthrough of the core member which inserts in a rod member, in any cases, 
the relative revolution of the core member centering on a rod member is prevented so that clearly from the above 
explanation. Consequently, a strict shaping precision of a permanent magnet and a core member is not required, but 
when ** also fixes a rod member to an end plate, a permanent magnet and a core member can be positioned to 
accuracy in Rota, and external force, such as magnetic-attraction force and a centrifugal force, is resisted, and it can 
hold certainly in a predetermined location. Therefore, the engine performance and actuation dependability of a motor 
can be improved by using Rota of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the sectional view which met the (a) perspective view and (b) line I-I in drawing of Rota by the 1st 
example of this invention - it comes out. 

[Drawing 2] the sectional view which met the (a) perspective view and (b) line II-II in drawing of Rota by the 2nd 
example of this invention — it comes out. 

[Drawing 3] drawing of Rota by the 3rd example of this invention -- the (a) perspective view and (b) line the sectional 

view in alignment with IH-III — it comes out. 

[Description of Notations] 

12 — Revolving shaft 

14 32 — Permanent magnet 

16, 34, 52 -- Core member 

18 Outside stop section 

20 Inside stop section 

22, 38, 54 Breakthrough 

24, 40, 60 -- Rod member 

26, 44,56-- End plate 

28, 46, 58 Opening 
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DRAWINGS 



[Drawing 1] 
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(5 7) Abstract: 

PURPOSE: To prevent a plurality of core members from being turned and 
shifted in a rotor, for a synchronous motor, which is formed in such a way 
that a plurality of permanent magnets and the plurality of core members are 
arranged and installed alternately at the circumference of a shaft. 
CONSTITUTION: A rotor 10 is provided with six permanent magnets 14 
which are arranged at nearly equal intervals at the circumference of a shaft 
12 and with six core members 16 which are arranged and installed between 
the individual permanent magnets 14 and by which magnetic poles are 
formed respectively. A through hole 22 which is passed and formed 
rectiinearly in the axial direction is provided nearly in the center of each 
core member 1 6. The through hole 22 is provided with a bow- shaped cross 
section formed by cutting off a part of a circule in a face at right angles to 
the shaft. A rod member 24 provided with a bow-shaped cross section 
which is nearly the same as the cross-sectional shape of each through hole 
22 is inserted into, and passed through, each through hole. The roll member 
24 protrudes from both edges in the axial direction of each core member 
16, and it is fixed to end plates 26 which have been arranged so as to be 
brought into close contact at both ends in the axial direction of the 
permanent magnets 14 and the core members 16. The individual end plates 
26 are fixed to the shaft 12. 
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